In the present work the problem of chaotic dynamical processes forecasting are considered if methods of a preliminary filtration are used. Schemes of chaotic dynamical processes forecasting by means of preliminary extraction abnormal, chaotic and trend components and the further application to trend component for forecasting are considered. Extraction trend component on a basis of robust schemes, in particular, new one-sided robust estimation scheme can be carried out by means of robust orthogonal polynomials. The examples showing efficiency of offered schemes of forecasting are presented.
Introduction
Ones of the primary goals of data processing in many areas, including the nuclear one, are problems of forecasting the values of the dynamical processes under study. Various methods and schemes have been developed as yet that solve different individual tasks of forecasting the time processes [1] [2] [3] [4] [5] . Below a scheme is shown which is used for forecasting the values of functions of one variable based on allocation of trend components with the further application of various forecasting schemes, in particular.
The problem of forecasting chaotic dynamical processes is analyzed at presence of big blowups. The use of traditional, not robust methods for isolation of trend component in the presence of abnormal emissions significantly distorts allocated trend components. Therefore, in the presence of anomalous outliers in the projected dynamical processes, the robust methods must be used, stable with respect to large emissions and providing more accurate prediction. In the present work we have developed the scheme with the help of robust forecasting models. The following are some of the schemes we have developed for robust selection of trend components for chaotic dynamical processes forecasting [5, 6] .
A problem of stable allocation from the chaotic dynamical processes of trend and chaotic components is considered. The suggested methods allow one to allocate part of the chaotic component caused by big blow-ups what provides a pinpoint accuracy of allocation of the trend component. These methods are based on the M -evaluation with objective functions of Huber type [1, 5] and the unilateral robust evaluation.
The iteration numerical methods of finding trend and chaotic components converging to a required solution for a final number of iterations are presented.
Allocation of trend and chaotic components of dynamical process (1) is one of the main stages of the analysis of the time series which is usually previous to its forecasting [2, 3] . The trend component reflects changes of the dynamical process due to the influence of some certain factors or reasons. For many in engineering science, economy and social sciences the reasons generating their trend components, can be not clear enough. Nevertheless, their cumulative influence can be stable during quite long time intervals. This last circumstance provides a way for forecasting the dynamical process.
Simultaneously, when analyzing time series, it is often necessary to take into account and, the main thing, to be able to allocate in an automatic mode, abnormal components representing short-term emission of big amplitude. For example, to the abnormal components for economic time processes, crisis conditions of economy correspond.
Unfortunately, many traditional methods used for allocation of deterministic components, do not allow one to allocate an abnormal component.
The division of initial dynamical process into trend, abnormal and chaotic components facilitates the performance of problems of studying the series and its forecast. In particular, allocation of quite smoothly changing trend component allows one to study a global behavior of the process corresponding to this dynamical process. Moreover, the traditional not robust methods of allocating a trend component do not possess a necessary stability with respect to short-term emissions of big amplitude what leads to undesirable distortion of the trend component itself and does not allow one to allocate an abnormal component which is of particular interest itself. Thus, instead of representation (1) of the dynamical process , we shall consider representation , (2) where can considerably differ from corresponding components of representation (1) . Now let us formulate some requirements to the methods and numerical schemes of allocating the trend component we use: 1. Stability to the presence of short-term emissions of big amplitude and opportunity of allocating an abnormal component; 2. Opportunity of using a wide class of models of the trend component; 3. Effective and stable numerical methods realizing the suggested scheme of allocating the trend component.
Robust extraction of trend and chaotic components with the help of orthogonal polynomials
The problem of allocating the abnormal components is solved with the help of robust techniques [1] [2] [3] [4] . This subsection applies a robust nonlinear polynomial model of the trend component. However, as it is known, when constructing a nonlinear polynomial models of a trend components with a polynomial degree of more than five, a computing instability of the problem of the model restoration appears which is connected with a bad conditionality of the information matrix [5] (expression of the information matrix for the model considered in this subsection, see below). This subsection applies a system of orthogonal polynomials what has allowed one to restore the robust nonlinear polynomial model of the trend component of any rank with no information matrix reversal operation, thus, eliminating the artificial computing instability arising at using the system of not orthogonal polynomials.
Let us designate through the initial dynamical process and let n of realized values be known
. The trend component is represented by us as a decomposition:
where is required expansion coefficient, is orthogonal polynomial of the degree k satisfying the orthogonality conditions
where is Kronecker symbol. Expansion coefficients are the solution of the following optimization problem
where is a dispersion of random variables , and is Huber function
where K is Huber parameter [1, 5] .
The values of the abnormal component are determined by the following equalities
where , are the sets of indexes defined by parities
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It is possible to show that the solution of the optimization problem (5) is reduced to solving a system of nonlinear equations
where is a diagonal matrix, is information matrix.
The elements of matrix A are given by equalities: , while the elements of vector ⃗ by equalities:
To find a solution of the system of nonlinear equations (9) -(10) and, hence, a robust solution to the problem (5), the following iteration process is used
where the elements of vector ⃗⃗⃗⃗⃗⃗⃗ are determined by the following equalities
We have proved that the iteration process (11) -(12) converges to a robust solution of the problem (5) for a final number of iterations (see also [5] ).
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As the system is orthonormal with weights , the information matrix is unity, and the iteration process (11) -(12) can be written as
where are determined by equalities (12). The iteration process can be built similarly when in (5) as a robust function one takes a unilateral robust function
After allocation of the trend one can find an abnormal component according to the equalities 
(16) In order to find a robust solution to the problem (5), (14) iteration process (13) is used, where the components of vector are determined by equalities:
We have proved that the iteration (13), (17) also converges to a robust solution of the problem (5) for finite number of iterations.
To determine a numerical value of parameter K, a table of dependence K upon a share of contamination by big emissions [1, 5] is usually used. When studying real time series, the share of contamination is a priori unknown, and this does not allow one to determine a suitable value of parameter K a priori. We have developed and used a scheme of determining a suitable value of parameter K without a priori setting of the share of contamination by big emissions [5] .
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3 Forecasting schemes in view of a priori expert estimations
This Section describes a scheme of forecasting time series based on allocating a trend component and taking a priori expert information into account.
The forecasting scheme we developed uses a priori expert estimates predetermined as a set of pairs
is the most probable expert estimation of the value of researched time series for a future date , is the dispersion of the error of the expert estimation; L -forecasting horizon [4, 5] .
The forecasting scheme is based on separation from the time series
of a trend component with the help of either robust orthogonal polynomials (see Section 2) .
The horizon of the realized values of the time series under study is selected in coordination with the chosen rank m and forecasting horizon L.
Moreover, once can use a scheme of choosing suitable values of smoothing level and on the basis of minimization of the functional of discrepancy between the predicted and realized values of the time series (this is a stage of the preliminary training of the forecasting scheme on the realized part of the time series under study).
If there are no a priori expert estimates, then by default it is supposed that
where is defined as averaged general volatility of deviations of the realized values of time series ) ( ),..., separated with the help of the scheme described above. Figures 1-4 give the forecasting results received on the basis of allocating the trend and chaotic components from the chaotic time series. Forecasting for time series is realized consistently on two steps forward.
The trend c and chaotic components were allocated with the help of the robust schemes that use orthogonal polynomials.
The statistics of the forecasting results for the time series type presented in figures 1-4 shows that the ratio of coincidences as to falling or growth of the predicted and real changes of the time processes under study ranges more than 82%. The carried out numerical calculations on forecasting with the help the presented schemes have shown that these schemes give the chance to restore values of time processes with high accuracy.
